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(57) Abstract : 

PROBLEM TO BE SOLVED: To obtain a pigment 
dispersant which markedly improves the 
dispersibility of a pigment without adversely 
affecting the inherent color tone of the 
pigment at all by reacting a specific polyamine 
compd. component with a polyester compd. 
component. 

SOLUTION: This pigment dispersant is obtd. by CQQ R 1 - 

reacting an arom. -group- modified polyamine I 

compd. component (A) with a polyester compd. I .. 

component (B) having lactone-derived units and 
represented by the formula (wherein Rl is an 
optionally substd. 1-10C alkylene). Component A 
is prepd. by reacting amino groups of a 
polyamine compd. with an arom. compd. having a 
functional group reactive with an amino group. 
The polyamine compd. pref. has a mol. wt. of 
100-100, 000. Components A and B are reacted 
with each other e. g. by the addition reaction 

of a lactone monomer with a polamine compd. , by the ester/ amide exchange 
reaction of a polylactone compd. , or by the addition reaction of a polyester- 
polylactone having a (meth) acrylic group at one molecular end with an amino 
group. 
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* NOTICES * 

•Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A pigment agent characterized by consisting of a resultant with a polyester compound 
component (B component) containing the lactone shown by polyamine compound component (A 
component) which denaturalized by aromatic series radical, and general formula (1). 
[Formula 1] 



COO-R* — , 



(1) 



[Claim 2] A pigment agent according to claim 1 whose molecular weight of a polyamine compound 
is within the limits of 100-100,000. 

[Claim 3] A pigment agent according to claim 1 or 2 whose polyamine compound is 
polyethyleneimine, the poly allylamine, or a polyvinyl amine. 

[Claim 4] A pigment agent according to claim 1 whose average molecular weight of a polyester 

compound component containing lactone is within the limits of 500-5,000. 

[Claim 5] A pigment agent given in either claim 1 which contains each independence of epsilon- 

caprolactone and a methyl caprolactone, or these both as lactone, or claim 4. 

[Claim 6] A pigment agent according to claim 1 whose amine ** is within the limits of 10 - 500 

mgKOH/g. 

[Claim 7] A coating constituent characterized by using a pigment agent according to claim 1 as a 
dispersant. 

[Claim 8] A printing ink constituent characterized by using a pigment agent according to claim 1 as a 
dispersant. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the constituent containing a 
pigment agent and this. In more detail, in case a coating constituent, a printing ink constituent, etc. 
are prepared, it is related with the dispersant used in order to raise the dispersibility of the pigment 
contained in these and the object for coatings containing this, or the constituent for printing ink. 
[0002] 

[Description of the Prior Art] In case a coating constituent, a printing ink constituent, etc. are 
prepared conventionally, various dispersants are used for the purpose of raising the dispersibility of 
the pigment contained in these and raising compaction of the storage stability of a coating, printing 
ink, etc., and distributed time amount, prevention of a color separation phenomenon, and the gloss of 
a paint film. For example, generally the dispersant used for such the purpose is the compound of the 
portion in which a pigment is adsorbed, and the structure of having a portion with sufficient 
compatibility in the vehicle for a coating or ink. As a compound of such structure known from the 
former, it has a polyester component, an acrylic resin component, etc. in a chain. 
[0003] As a radical ("an adsorbed radical" may be called below) by which a pigment is easy to 
adsorb, although various functional groups are used, many dispersants which have an amino group in 
a chain are known. For example, the pigment agent using the polyethyleneimine whose low- 
molecular-weight amino compounds, such as N and N-dimethylamino propylamine, are amine 
compounds of the amount of macromolecules again at JP,61-174939,A is indicated by JP,53- 
103988,A. 

[0004] These dispersants are the portions of the polar high amino group in the chain, are adsorbed on 
the surface of a pigment, and demonstrate the effect as a pigment agent. Although the dispersant 
which has an amino group in these chains acted very effectively to many inorganic pigments or some 
organic pigments, to the pigment which does not have a polar group on the outside of the crystal 
structure like phthalocyanines, it cannot act effectively and could not demonstrate sufficient pigment 
content powder effect. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to improve this point, the method of using 
together a pigment derivative like a phthalocyanine sulfonic acid with the conventional pigment 
agent to copper phthalocyanine blue or Phthalocyanine Green is taken, and a certain amount of effect 
has been raised. However, it was colored altitude and the derivative of these pigments had constraint 
that it could be used only when not affecting the color tone of the pigment constituent which is a 
product on the occasion of the use, and even when it was able to be used, could not be used so much 
and was not able to demonstrate sufficient pigment content powder effect. 
[0006] 

[Means for Solving the Problem] this invention person aims at offering an object for coatings or a 
constituent for printing ink containing a pigment agent and this which canceled a problem which 
consists in the above-mentioned Prior art, and a technical problem in view of this condition. As a 
result of repeating examination wholeheartedly, a resultant which a polyamine compound component 
which denaturalized by aromatic series radical, and a component containing lactone were made to 
react, and was acquired finds out raising the dispersibility of a pigment remarkably and not barring a 
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color tone of pigment original at all, and came to complete this invention. 

[0007] That is, the 1st of this invention is related with a pigment agent characterized by consisting of 
a resultant with a polyester compound component (B component) containing the lactone shown by 
polyamine compound component (A component) which denaturalized by aromatic series radical, and 
general formula (1). 
[0008] 
[Formula 2] 



COO-R 1 — i 



(1) 



[0009] Moreover, the 2nd of this invention is related with the coating constituent which used the 
aforementioned pigment agent as the dispersant. Furthermore, the 3rd of this invention is related 
with the printing ink constituent which used the aforementioned pigment agent as the dispersant. 
[0010] Hereafter, this invention is explained to details. 

(A component) A component says the polyamine compound which denaturalized by the aromatic 
series radical. The polyamine compound which denaturalized by the aromatic series radical can be 
easily obtained by making the aromatic compound which has the amino group of a polyamine 
compound, and this amino group and the functional group which reacts react. 

[001 1] Although the compound which has the 1st class which can be used industrially, the 2nd class, 
and the 3rd class amino group as a polyamine compound which can be used in order to compound A 
component can be used, molecular weight is suitable for the compound of the range of 100-100,000 
preferably. There are few amounts of the adsorbed radical per [ by which a pigment is adsorbed as 
the molecular weight of a polyamine compound is less than 100 ] amino-group 1 molecule, the 
adsorption effect-ed to a pigment is inadequate, and it is [ do not demonstrate sufficient pigment 
content powder effect, or a dispersant ****s by the share under distribution, and ] easy to cause 
condensation of a pigment and is not desirable. On the other hand, if the molecular weight of a 
polyamine compound exceeds 100,000, it is not [ that it becomes the cause of an increment of the 
viscosity when the molecular weight of a dispersant becomes very large and a coating constituent is 
prepared, or it is hard to dissolve in a coating solvent ] all desirable by********** and a polyamine 
portion lifting-coming to be easy of condensation of a pigment, since pons credit with a pigment 
happens etc. The ranges especially of a desirable thing are 500-50,000 in the range of the above- 
mentioned molecular weight. In addition, the molecular weight of a polyamine compound is the 
value which used together and measured the GPC method and the count molecular weight by amine 
** here. 

[0012] If the requirements for the above-mentioned molecular weight are satisfied, available various 
polyamine can use a polyamine compound without a limit industrially. Specifically, 
polyethyleneimine, the poly allylamine, a polyvinyl amine, etc. are mentioned. 
[0013] As an aromatic compound which has the amino group of a polyamine compound, and the 
functional group which reacts, it is the compound which can be combined by the amino group and 
amide association, and aromatic carboxylic acid, aromatic series isocyanates, aromatic series acrylic 
ester, and aromatic series epoxy compounds are mentioned. Although there is especially no limit as 
an aromatic series radical, when the number of conjugated double bond increases in an aromatic 
series radical, since it becomes easy to color a product, an anthracene ring with few conjugated 
double bond, a naphthalene ring, etc. are desirable. 

[0014] As a concrete compound, a benzoic acid, para hydroxybenzoic acid, alpha-naphthoic acid, 
beta-naphthoic acid, 2-quinoline carboxylic acid, 8-hydroxyquinoline, 1, 4-naphthalene dicarboxylic 
acid, 2, 6-naphthalene dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, 2, 6-naphthalene 
diisocyanate, phenoxy ethyl acrylate, naphthoxy ethyl acrylate, a glycidyl phthalimide, dibromo 
benzoic-acid glycidyl ester, etc. are mentioned. 

[0015] It is also possible to introduce using the Michael addition reaction to the amino group of an 
acrylic radical, after making epoxy (meta) acrylate and aromatic carboxylic acid, such as 2 and 3- 
epoxycyclohexyl methylacrylate, react outside it produces amide association and introduces between 
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a polyamine compound and aromatic carboxylic acid as mentioned above, in order to denaturalize a 
polyamine compound with said aromatic carboxylic acid. Moreover, in order to raise compatibility 
with a pigment, it is also effective to carry out Michael addition of the acrylic monomer and 
methacrylic monomer which have conjugated system to a polyamine compound, and to denaturalize. 
As such an acrylic monomer, acrylonitrile, methacrylonitrile, styrene, alpha-methyl-styrene, and 
styrene-p-sulfonic-acid sodium etc. is mentioned. 

[0016] (B component) B component says the polyester compound containing the lactone expressed 
with said general formula (1). Here, the polyester compound containing lactone means a compound 
including the copolymer unit of these other than one sort expressed with a general formula (1), or 
two sorts or more of lactone ring breakage structural unit independence, or a lactone ring breakage 
structural unit, and other compounds which may be copolymerized. 

[0017] As lactone expressed with a general formula (1), epsilon-caprolactone, delta- valerolactone, a 
beta-methyl-delta- valerolactone, 4-methyl caprolactone, 2-methyl caprolactone, beta propiolactone, 
gamma-butyrolactone, etc. are mentioned. Even if these are independent as mentioned above, they 
may use together and carry out copolymerization of the two or more kinds. By copolymerizing 
especially a caprolactone and the lactone which has a side chain, the melting point of the pigment 
agent to generate can be made as lowering, a pigment agent can be made liquefied, and the 
advantageous effect of being able to prevent problems, such as improvement in the workability in the 
distributed production process of a pigment and a deposit of the pigment agent in the inside of a 
coating, is done so. Also in lactone, especially desirable things are epsilon-caprolactone, 4-methyl 
caprolactone, 2-methyl caprolactones, or such mixture. 

[0018] As lactone and other compounds which may be copolymerized, hydroxycarboxylic acid, the 
carboxylic acids of one organic functions, and the acrylate (meta) of hydroxyl content are mentioned. 
As hydroxycarboxylic acid, hydroxy pivalate, 12-hydroxy stearin acid, etc. are mentioned. 
[0019] 

[Embodiment of the Invention] 

(Synthesis method of a pigment agent) In order to make the above-mentioned A component and B 
component react, it can be based on one method of the degrees. 

(a) The addition reaction to the polyamine compound of a lactone monomer, the ester/transamidation 
of (b) poly lactone compound, the addition reaction to the amino group of the polyester poly lactone 
which has an acrylic (meta) radical at the (c) piece end. 
[0020] Hereafter, these methods are explained. 

(a) The addition reaction to the polyamine compound of a lactone monomer : the addition reaction to 
the polyamine compound of a lactone monomer can be performed by using and heating a solvent, if 
a polyamine compound and lactone monomers are further required under existence of a catalyst. 
Under the present circumstances, as for the ratio of polyamine and lactone monomers, it is desirable 
to set up so that the molecular weight of an average of the ring breakage lactone polymer chain to 
generate may be set to 500-5,000. 

[0021] As a catalyst, titanium systems, such as tetrabuthyl titanate, tetra-isopropyl titanate, 
monobutyl tin oxide, and a stannous chloride, and a tin system catalyst are mentioned. Although the 
amount of the catalyst used changes with the class, the class of raw material both components, its 
ratio, reaction temperature, the existence of a solvent, its class, its amount used, etc., choosing in 1- 
3,000 ppm is desirable. If it becomes slow [ a reaction ] in less than 1 ppm very [ the amount of 
catalysts ] and it exceeds 3,000 ppm, neither of a product coloring, or spoiling the pot life of a 
coating, when it blends with a coating etc. is desirable. 

[0022] Although reaction temperature changes with the class of raw material component, its ratio, 
the existence of a solvent, its class, its amount used, the existence of a catalyst, its class, its amount 
used, etc., it is desirable to choose in 60-180 degrees C. It is the above-mentioned temperature 
requirement, and if it is the range of 80-120 degrees C especially, since a moderate reaction rate is 
obtained and coloring of a product can be controlled, it is desirable. Coloring of a product can also 
be controlled if this reaction of (a) is performed in inert gas air currents, such as nitrogen gas. 
Moreover, when this reaction of (a) is performed to the bottom of existence of a suitable solvent, 
temperature control is easy, a uniform product is obtained and it is desirable. 

[0023] (b) Ester/transamidation of a poly lactone compound : the graft reaction of the poly lactone to 



http ://www4 . ipdl .j po . go .j p/cgi-bin/tran_web_cgi_ejj e 



16-Jan-2004 



Page 4 of 7 



a polyamine compound can make the amount poly lactone of macromolecules able to react with a 
polyamine compound, and can also be performed using the exchange reaction of an ester group and 
an amide group. Under the present circumstances, as for the ratio of polyamine and the amount poly 
lactone of macromolecules, it is desirable to set up so that the molecular weight of an average of the 
lactone polymer chain to generate may be set to 500-5,000. 

[0024] Although the temperature at the time of reacting this (b) changes with the class of raw 
material component, its ratio, the existence of a solvent, its class, its amount used, the existence of a 
catalyst, its class, its amount used, etc., it is desirable to choose in 60-180 degrees C. It is the above- 
mentioned temperature requirement, and when it is the range of 80-120 degrees C especially, a 
moderate reaction rate is obtained, coloring of a product can be controlled, and it is desirable. 
Coloring of a product can be controlled if this reaction of (b) is performed in inert gas air currents, 
such as nitrogen gas. Moreover, when this reaction of (b) is performed to the bottom of existence of 
a suitable solvent, temperature control is easy, a uniform product is obtained and it is desirable. 
[0025] (c) The addition reaction to the amino group of the polyester poly lactone which has an 
acrylic (meta) radical at the piece end : the addition reaction to the amino group of the polyester poly 
lactone which has an acrylic (meta) radical at one end (piece end) of a chain can also perform the 
graft reaction of the lactone to a polyamine compound. The polyester which has an acrylic (meta) 
radical at the piece end can be manufactured by adding the lactone shown by said general formula 
(1) to the aery late (meta) of hydroxy 1 content, such as a hydroxy ethyl (meta) chestnut rate, and 
hydroxypropyl (meta) acrylate, hydroxy butyl (meta) acrylate. 

[0026] In case this (c) is reacted, as for the reaction ratio of the acrylate (meta) of hydroxyl content, 
and lactone, it is desirable to set up so that the molecular weight of an average of the lactone polymer 
chain to generate may be set to 500-5,000. 

[0027] Although the temperature at the time of reacting this (c) changes with the class of raw 
material component, its ratio, the existence of a solvent, its class, its amount used, the existence of a 
catalyst, its class, its amount used, etc., it is desirable to choose in 50-180 degrees C. If especially a 
desirable thing considers as the range of 70-120 degrees C, a moderate reaction rate will be obtained 
in the above-mentioned temperature requirement, coloring of a product can be controlled, and it is 
desirable. When this reaction of (c) is performed to the bottom of existence of a suitable solvent, 
temperature control is easy, a uniform product is obtained and it is desirable. In addition, in order to 
prevent gelation of acrylate (meta), it is desirable to carry out under oxygen existence. 
[0028] the polyester which has an acrylic (meta) radical at the piece end used in case this (c) is 
reacted ~ hydroxycarboxylic acid, such as hydroxy pivalate and 12-hydroxy stearin acid, — or it can 
manufacture by making the lactone expressed with the carboxylic acid and said general formula (1) 
of one organic functions react, and making it react to epoxy group content (meta) acrylate, after 
manufacturing the polyester which has the carboxyl group of a piece end. As for polyester, it is 
desirable to make molecular weight of the average into the range of 500-5,000. 
[0029] By choosing at 150-210 degrees C, a moderate reaction rate is obtained and the temperature 
at the time of performing the reaction of polyester and epoxy group content (meta) acrylate can also 
control coloring of a product. Coloring of a product can be controlled if this reaction is performed in 
inert gas air currents, such as nitrogen gas. Moreover, when this reaction is performed to the bottom 
of existence of a suitable solvent, temperature control is easy, a uniform product is obtained and it is 
desirable. 

[0030] Subsequently to epoxy group content (meta) acrylate, carboxyl group end polyester is made 
to react to the piece end manufactured by the above-mentioned method. As epoxy group content 
(meta) acrylate, glycidyl methacrylate, methyl glycidyl methacrylate, 2, and 3-epoxycyclohexyl 
methyl (meta) acrylate etc. is mentioned. This reaction is a 50-120-degree C temperature 
requirement under existence of the catalyst of amine systems, such as tetramethyl 
ammoniumchloride, dimethyl benzylamine, tetra-phenyl phosphonium chloride, and triphenyl 
phosphine, or the Lynn system, and if it requires further, it can be performed under existence of a 
solvent. 

[0031] The reaction of the polyester compound and polyamine compound which have an acrylic 
(meta) radical at the piece end manufactured as mentioned above is a 20-100-degree C temperature 
requirement, it goes on quantitatively, being accompanied by pyrexia by mixing both, and the 
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pigment agent concerning the 1st of this invention is obtained. 

[0032] According to the experiment of this invention person, the amine ** has [ the pigment agent 
concerning the 1st of this invention ] the desirable range of ten to 500 mgKOH/mg. It is not desirable 
in order that the amino-group concentration which sticks that amine ** is 10 mgKOH(s)/less than 
mg to a pigment may not show past [ the low one ] and sufficient pigment content powder operation. 
On the other hand, it shows [ there are too few polyester portions, three-dimensional repulsion is too 
low, and / the distributed stability of enough pigments ] and is not desirable if the range of 500 
mgKOH/mg is crossed. 

[0033] (Operation of a pigment agent) It can mix with a pigment or a magnetic material, other 
additives, etc., and can be made to be able to distribute by the well-known method, and the pigment 
agent concerning the 1st of this invention can be used as a coating constituent and a printing ink 
constituent. That is, a coating constituent and a printing ink constituent can be obtained by blending 
the resin for a coating and ink for a pigment, this dispersant, paint resin, and a suitable solvent after 
distribution by the disperser. Since the pigment agent concerning this invention has the adsorbed 
radical by which a pigment etc. is easy to adsorb when it is used for these uses, adsorbent-ed ability 
is enough, therefore demonstrates the function which raises the dispersibility of a pigment, a mill 
base fluidity, the storage stability of pigment dispersion liquid, etc. 

[0034] An inorganic pigment, an organic pigment, etc. are mentioned as a pigment which can be 
used combining the pigment agent concerning this invention. As an inorganic pigment, titanium 
oxide, a zinc oxide, a cadmium sulfide, Synthetic Ochre, red ocher, the chrome yellow, carbon black, 
etc. are mentioned, and various pigments, such as phthalocyanines, insoluble azo pigment, an azo 
lake pigment, and a condensation polycyclic pigment (peri non the Indanthrene system, an indigo 
system, a perylene system, a system, a FUTARON system, a dioxazine system, the Quinacridone 
system, an isoindolinone system, a diketopyrrolopyrrole pigment), are mentioned as an organic 
pigment. 

[0035] Although common paint resin can use it suitably as paint resin which can be used combining 
this dispersant, an alkyd resin, an oil free alkyd resin, acrylic resin, urethane resin, etc. are suitable. 
Moreover, a leveling agent, a defoaming agent, etc. can be used as other additives. 
[0036] 

[Embodiment of the Invention] Hereafter, although this invention is explained to details based on an 
example, this invention is not limited to the following written examples, unless the meaning is 
exceeded. In addition, in the following written examples, each "section" shows the weight section. 
Moreover, in the following examples, amine ** and an oxirane oxygen density are measured by the 
method of a publication next. 

[0037] (1) Molecular weight of polyamine : the GPC method and the count molecular weight by 
amine ** were used together. 

(2) Molecular weight of the poly caprolactone : it measured by the 1 H-NMR method (JEOL JNM 
EX-270, CDC13 solvent, room temperature). 

(3) The check of the existence of the double bond of a reaction mixture : disappearance of the signal 
of a double bond was checked by measurement of the 1 H-NMR method (JEOL JNM EX-270, 
CDC13 solvent, room temperature). 

(4) Amine ** : titration by the hydrochloric-acid method was performed. 

(5) Oxirane oxygen density : it was based on the HBr-acetic-acid method. 

[0038] The polyethyleneimine ("SP-200" by NIPPON SHOKUBAI Co., Ltd., molecular weight 
10,000) 100 section and the beta-naphthoic-acid 15 section were taught to the glass reaction flask 
with a capacity of 11. equipped with [composition of example 1: "dispersant 1"] nitrogen gas 
installation pipe, a dehydration pipe, a reflux condenser, and an agitator, respectively. Stirring flask 
contents, the temperature up of the inside ** was carried out to 150 degrees C under the nitrogen gas 
air current, and it was made to react at this temperature. Water suspended the reaction in the 
dehydration pipe at the 1.6 ******** time, subsequently to 60 degrees C ** in a flask was cooled, 
and the 885 sections (the Daicel Chemical Industries, Ltd. make, "PCL FA-12") of acrylic radical 
content poly caprolactones which added 12 mols of caprolactones to hydroxy ethyl aery late were 
added. The reaction was ended, after continuing the reaction and checking disappearance of a double 
bond about the sample sampled in the middle of the reaction, checking the existence of a double 
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bond. It was 87 mgKOH/g when amine ** was measured about the product. The obtained product is 
called "a dispersant 1." 

[0039] (Preparation of a pigment content powder paste) Weighing capacity is carried out, 
respectively, and by the disperser (red devil company make), the copper-phthalocyanine-blue 
("KUROMO fine blue 4920" by Dainichiseika Colour & Chemicals Mfg. Co., Ltd. :C.I-Pigment 
Blue 15:3) 25 section, the "dispersant 1" 10 section, the xylene 32.5 section, the butyl-cellosolve 
acetate 32.5 section, and the glass bead 100 section were processed for 60 minutes, and were 
distributed. Even after the obtained pigment content powder paste showed the good fluidity and left 
it for one week at the room temperature, it showed the good fluidity. 

[0040] The polyethyleneimine (it is the same as what was used in example 1) 100 section, 2, and 4- 
dibromo benzoic-acid glycidyl ester (Nagase formation "DENAKORU EX-147" by shrine) 15 
section was taught to the same glass reaction flask used in the [composition of example 2: 
"dispersant 2"] example 1, respectively, while stirring flask contents — the bottom of a nitrogen gas 
air current, and inside ** - 110 degrees C — the temperature up was carried out and it was made to 
react at this temperature About the sample sampled in the middle of the reaction, the oxirane oxygen 
density was analyzed, when this became 0.1% or less, the reaction was suspended, subsequently to 
60 degrees C, ** in a flask was cooled, and the 885 sections (it is the same as what was used in the 
example 1) of acrylic radical content poly capro lactones which added 12 mols of caprolactones to 
hydroxy ethyl aery late were added. The reaction was ended, after continuing the reaction and 
checking disappearance of a double bond about the sample sampled in the middle of the reaction, 
checking the existence of a double bond. It was 90 mgKOH/g when amine ** was measured about 
the product. The obtained product is called "a dispersant 2." 

[0041] (Preparation of a pigment content powder paste) Weighing capacity of the Phthalocyanine 
Green (Dainichiseika Colour & Chemicals Mfg. "KUROMO fine green 5310":C.I-Pigment Green7) 
25 section, the "dispersant 2" 10 section, the xylene 65 section, and the glass bead 100 section is 
carried out, respectively, and it processed for 60 minutes and was made to distribute by the disperser 
(red devil company make). Even after the obtained pigment content powder paste showed the good 
fluidity and left it for one week at the room temperature, it showed the good fluidity. 
[0042] The polyethyleneimine (it is the same as what was used in example 1) 100 section, and the 
glycidyl phthalimide (Nagase formation "DENAKORU EX-731" by shrine) 10 section were taught 
to the same glass reaction flask used in the [composition of example 3: "dispersant 3"] example 1, 
respectively. Stirring flask contents, the temperature up of the inside ** was carried out to 1 10 
degrees C, and it was made to react under a nitrogen gas air current. About the sample sampled in 
the middle of the reaction, the oxirane oxygen density was analyzed, when this became 0.1% or less, 
the reaction was suspended, subsequently to 60 degrees C, ** in a flask was cooled, and 885 section 
addition of the acrylic radical content caprolactone (molecular weight 1540) which added eight mols 
and 4-methyl caprolactone 4mol for the caprolactone to hydroxyethyl acrylate was carried out. The 
reaction was ended, after continuing the reaction and checking disappearance of a double bond about 
the sample sampled in the middle of the reaction, checking the existence of a double bond. It was 89 
mgKOH/g when amine ** was measured about the product. The obtained product is called "a 
dispersant 3." 

[0043] (Preparation of a pigment content powder paste) Weighing capacity is carried out, 
respectively, and by the disperser (red devil company make), the copper-phthalocyanine-blue 
(Dainichiseika Colour & Chemicals Mfg. "KUROMO fine blue 4920":C.I-Pigment Bluel5:3) 25 
section, the "dispersant 3" 10 section, the xylene 32.5 section, the chill cellosolve acetate 32.5 
section, and the glass bead 100 section were processed for 60 minutes, and were distributed. Even 
after the obtained pigment content powder paste showed the good fluidity and left it for one week at 
the room temperature, it showed the good fluidity. 

[0044] In the example given in the [example 1 of comparison] example 1, the outside which did not 
add "a dispersant 1 " prepared the pigment content powder paste in the same procedure also in this 
example. The obtained pigment content powder paste did not show a fluidity. 
[0045] 

[Effect of the Invention] this invention is as follows - doing an advantageous effect so specially, the 
utility value on the industry is size very much. 
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1 . Since the pigment agent concerning this invention has the structure which has polyamine which 
has an aromatic series radical as an adsorbed radical of a pigment in a molecule, and carried out the 
graft of the poly lactone to the side chain, its distribution is very effective in distribution of organic 
pigments, such as a difficult phthalocyanine, conventionally. 

2. Since the pigment agent concerning this invention is colorlessness, unlike a case, it does not spoil 
the color tone of pigment original by using as a dispersant the pigment derivative colored the 
conventional altitude. 



[Translation done.] 
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